using high voltage electron microscopy. LiFeO~ was observed to nucleate and grow in the LiFe 50S matrix, and finally transform to spinel in all three atmospheres; but the kinetics of the transformation depend on the atmosphere. It is concluded that the amorphous phase that forms in the flux grown single crystals and not in the polycrystalline LiFeAO A is not intrinsic to the Li-Fe-O system. 5 8 *Member, the American Ceramic Society .'
.~~$ of the specimen were prepared to study the reaction sequence in the interior of the crystals. In order to follow the microstructural changeswith annealing time, care was taken to prepare a sample for observation in the electron microscope at fixed distances from both surfaces of a thin slice of crystal. These slices were ,all ground to a thickness of 0.015 inch with faces nearly parallel to {110}. The slices were heat treated for different times (see Tab1eII) in the three different atmospheres; care was taken that both faces were exposed to the environment during heat treatment. Specimens for electron microscopy were prepared from the heat treated samples by drilling a small disc from the center of the sample, mechanically polishing the disc to a thickness of 8~
and finally by ion thinning.
peC1mens prepare 1n t 1S way eX1 1 e some sur ace 1rregu ar1 1es , but all the artifacts due to the specimen preparation method could easily be identified since these were present in all specimens. ~ll the microscopy was done using a HU-650 transmission electron microscope operating at 650 kV.
Some sintered po1ycrystal1ine samples were prepared starting from 
Th an a ran om 1str1 ut10n 0 1 an e at t e cat10n s1tes . e distribution of anions on closepacked {Ill} planes in LiFeO As the oxygen loss at the surface continues, the oxygen deficiency is gradually transmitted to the interior of the sample through diffusional processes, the nature of which are not known, but need not be specified here. As a result, precipitation occurs throughout the sample (Stage I).
However, near the surface, the oxygen deficiency is more severe, and hence at this stage there is more LiFeO Z present near the surface than in the interior. On the other hand, the loss of lithia is also gradually felt.
This causes the dissolution of the lithia rich LiFeO ( Fig. 12) . Schematically the path ABC will be followed, where branch AB is due to the oxygen loss at constant lithia content, and branch BC is due The chemical analysis of single crystal LiFeSOS as given in Table I . e
. spinel spots
